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Introduction
Background
In November 2013, the report 'Banking on IP? The role of intellectual property and intangible assets in facilitating business finance' was published. 1 This report found that "knowledge assets were not appreciated in mainstream UK lending and that IP was therefore a missed opportunity with millions of pounds worth of business assets whose value was not being leveraged at all, or only being leveraged inadvertently". This report made two main recommendations: -That a "resource toolkit" be created to help SMEs, lenders and other financiers make more effective use of the value of IP and intangible assets represented within the business; and, -That government support should build on existing initiatives.
In March 2014, the Intellectual Property Office (IPO) published 'Banking on IP, An Active Response' in reaction to the original 'Banking on IP' report. 2 The answer is designed to test what can be done to move the business finance system in the direction of intangibles which make up an increasing proportion of business investment.
The actions promised in the response include reviewing IP trading platforms that already operate, and encouraging the development of shared data to support stable and trusted markets. As a step in this process, the IPO commissioned Golant Media Ventures to present an initial review of: -Key characteristics of markets in IP which could grow to the point where they are efficient and deep enough to support efficient trading; -Main information requirements to give potential and actual traders confidence in the market, as well as enabling owners of IP to monetise their assets, either through sale or licensing.
The outcome is intended to be an understanding of what can be done to build open data, and the value it can deliver in these markets.
Remit of this study
The remit of this study is:
To create a short synthesis of existing knowledge on IP related markets, and the information infrastructure needed to make the markets work effectively; and, -to describe an end point in developing IP markets which can be used as a reference point for value, and in which there is a reasonable expectation of being able to trade in ways that are readily understood and accessible to people who want to use them.
The main questions to address are as follows: The time allocated to this study and the breadth of consultation was limited. The aspiration for the process of engaging with stakeholders and the dissemination of the final report is to stimulate conversations and collaborations and to frame future actions by the public and private sectors in this area.
Therefore, the report is structured as: -A restatement of the 'problem' in Sections 3-6 -pulling out requirements on the information ecosystem from the excellent work that has gone before, in language which is perhaps more accessible to those outside the IP arena and especially to information technology and digital professionals; -A description of the world of possible solutions in Section 7; and -Recommendations for next steps in Section 8, which require further planning and refinement but which could well form the 'germs' of lines of action which would need to carry for some years in order to achieve the desired change.
Wider policy context
Enabling intangible asset markets to work more efficiently and effectively is not an end in itself.
If the market in intangible assets works more effectively, this encourages investment in, amongst other things, new technology, brands and creative industries. Additionally, this aids commercialisation, thereby supporting economic growth and benefitting society as a whole. Moreover, a study by the World Bank has shown that: "There is an increasing recognition that these intangible or 'intellectual' assets are deeply linked to innovation."
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By creating a more liquid intangible asset market, intangible assets can be more easily bought and sold without market friction affecting the intangible asset's price. Thus, when the degree of liquidity in the intangible asset market is higher, trading activity increases in the market. A market may become more liquid if there is less imperfect information and lower transaction costs.
A European Commission report on Patent Valorisation concluded in 2012: "Leaving patents dormant may sometimes not benefit society. It prevents knowledge that adds value to society from being transformed into new products or services for the market. It also prevents people other than the patent holder from valorising the protected invention, at least as long as they are unused before they expire." 5 Thus, more liquid intangible asset markets will enable patents and other intangible assets to be used more often.
However, experts in IP valuation argue that there are areas in the intangible asset market where liquidity is not the problem. Instead, it is the lack of transparency of the transactions which means that, for example, lenders cannot benchmark the value of assets. This lack of transparency can be partially caused, at least in part, by the market being fragmented. For instance, transactions are difficult to trace in the European patent market due to the fact that individual patents are managed by each separate Member State, information on patents is spread across different databases in different public administrations and under different jurisdictions and rules. This implies that it is very difficult to guarantee the accuracy and completeness of information on patents in Europe. Creating more liquid and transparent intangible asset markets is important because the use of intellectual property rights is associated with better creation, transfer and use of knowledge, higher firm productivity, and increases the chance of survival and growth for small firms. 7 In fact, a report by the OECD found that: "Between 2001 and 2011, young firms whose assets were largely intangible (intangible asset intensive firms) generated 47 per cent of all new jobs in Organisation for Economic Co-operation and Development (OECD) countries."
8 The report also found that: "in such countries as Sweden, the United Kingdom, and the United States, investments in them have overtaken those in tangible assets."
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In the wider UK economy, the size of this market is significant. In patents alone the 'in-licensing' of technology is running at £6.9bn per year between 2009-12 -representing 40% of business enterprise Research & Development spending 10 . Research suggests that UK investment protected by copyright in 2011 is estimated at £5.8bn for artistic originals and £24.3bn for all software, in total 2% of Gross Domestic Product (GDP) 11 .
By integrating the IP system within the UK economy, innovation and creativity within business is better facilitated. 12 The IPO and government as a whole are not seeking output targets such as the number of patents issued, but instead outcomes such as enhanced innovation, and economic growth. Overall, the aforementioned World Bank report concludes that: "Intangible assets have gained importance as knowledge-intensive innovation activities have become the central drivers of competitive advantage in modern economies." Considering this wide range of intangible assets and intellectual property has advantages in that:
Commonalities across assets types and sectors can be identified and expressed, for example the financing options described in the next Section 3.2; -Lessons learned or models from one sector operating well can be applied to elsewhere (for example, patents in the pharmaceuticals/biotechnology market or the financing and exploitation of film rights).
However, as we note in Section 8.1 to make in the near term progress and secure some early wins will require focusing on solutions in specific sectors and with specific assets types.
3.2 What do we mean by IP/intangible markets operating effectively?
We take 'effectively' to mean that it is possible for UK businesses to raise debt and equity finance by leveraging their intellectual property and other intangible assets. An overview of the basic structure of IP-backed debt financing options is shown in Figure 2 17 .
Markets in IP and Enabling Information Ecosystems 3.2 What do we mean by IP/intangible markets operating effectively?
We take 'effectively' to mean that it is possible for U.K. businesses to raise debt and equity finance by leveraging their intellectual property and other intangible assets. An overview of the basic structure of IP-backed debt financing options is shown in Figure 2 However, we need to be aware a firm just qualifying as an SME does not mean that it will automatically be 'High Growth' and thereby generate new jobs or economic growth. Nor in the context of intellectual property rights and intangible assets does it necessarily mean that it will be innovative or IP-rich. We are mindful that -as a recent NESTA working paper points out 23 -it is a subset of SMEs that will have these benefits and characteristics.
3.4
Logical not technical architecture
The technical infrastructure which enables the capture, storage and exchange of such information is outside the scope of this report. We describe here at a logical level the architecture of the information required.
Once an information 'blueprint' or master plan is created, its technical implementation will be distributed across a variety of actors in the market. To continue the building analogy, how they build their own 'houses' doesn't matter as long as the individual buildings can be connected together with common services (as with telecoms and energy in the real world). 
Approach
The approach of this study has been to: Creating goals for different users, stakeholders etc. at different levels of abstraction (immediate value up to societal benefit); and -Co-creation -using deliberative research methods rather than just 'consulting' others.
Systems thinking involves:
Modelling markets and the ecosystems of communities and systems that underpin them as socio-technical systems; and -Recognising that people are not logical in the way they adopt technologies and new ways of working and organising themselves.
Modelling the ecosystem in the right order (a way to create information architectures for markets spanning multiple value chains) involves:
1. People first -users (investors, creators and holders of IP, traders in IP, creators of derivative financial or information products -eg insurances), beneficiaries, regulators, other stakeholders -the actors that define the ecosystem;
2. Verbs before nouns -defining the key interactions, the key transactions of information and value, understanding the main flows of information, goods, services and money; 3. Then do the 'nouns' -a simple ontology of the key classes of objects e.g. pieces of intellectual property, rights in them held by 'actors', related information objects;
4. Then do the adjectives -identify and facet the key attributes of the objects, but in a way that is driven by an information needs analysis of the actors at specific stages in processes focused on achieving.
Goals
Every design process needs some initial goals, even if the process refines them. Figure 3 : recasts the brief in terms of a hierarchy of design goals. The information infrastructure needed to make the markets work effectively can be described in terms of a set of characteristics of an information ecosystem which encompasses: -The actors within that ecosystem and the relationships between them; -The information both required and generated by transactions and interactions between them; and, -Ways of facilitating the sharing and exchange of such information, through interoperability and a hybrid of open data and commercial information and analysis services.
6 Market context
Standardization
Standardization is arguably one of the most important and yet at the same time most hidden underpinnings of the modern world. Standards address everything from screw threads to railway gauges, financial reporting formats to e-learning content description. Specifications of 'how to do things' become standards if they are backed by consensus from their communities of use, often delineated by market segments.
The adoption of standards enables heterogeneous sets of actors in different positions in a value chain, and in roles varying from public administrations through companies to individuals, to collaborate. Although they are not on their own sufficient to enable markets, they are often necessary for a market to move beyond community of experts and early adopters. For example, they alone may not provide sufficient economic incentives.
We distinguish information standards from professional standards. Information standards on their own are insufficient because practices in creating and interpreting information need to be assured. Information and professional standards can be developed in tandem. For example, language and concepts used in developing capacity in lenders and SMEs within a 'toolkit' could be included in information standards that result in their incorporation into information systems and services that in turn support changes to professional practice.
It is beyond the scope of this study to identify individual standards bodies or standards across the whole range of disciplines which the intangible asset market touches. However, it is worth noting that standards exist and there is significant standardization activity in the areas of: One standard that is worthy of specific note is the Legal Entity Identifier (LEI) -a new data standard that identifies legal entities using a consistent and globally unique identifier (rather than a name) that is linked to each legal entity. The identifiers and data within the LEIs system will be free to use without any IP restrictions. The G20 initiated the construction of a global LEI system which is currently implemented and regulators in some countries are requiring corporate entities to have an LEI. The LEIs are issued by Local Operating Units that are overseen by a Central Operating Unit, which will coordinate their work and the data in the system. This means that each country is responsible for the detail of when, and how, LEIs will be implemented. A Regulatory Oversight Committee comprising of government financial regulators will oversee the whole system.
Another is the RICS standard for the valuation of businesses and intangible assets.
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Finally, the Creative Content Coalition's work on creative works and the exploitation of the rights in them 28 is being used by some rights exchanges, for example the UK's Copyright Hub.
Tax incentives to facilitate IP valuation
A number of tax incentives to facilitate IP valuation exist in the UK For instance, R&D tax relief was introduced to encourage companies to increase the amount of R&D activity they undertake. Until April 2013, only SMEs could access a cash credit for their eligible R&D. However, the recent introduction of R&D Expenditure Credit addresses this. As a taxable, flat-rate credit, it has been positioned as having enough hallmarks of a grant, to allow it to be accounted for 'above the line' and in the accounts, where it is more visible to those with the power to increase R&D investment. It is also payable in cash in certain circumstances.
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Another example of a tax incentive is the Patent Box, which enables companies to apply a lower rate of Corporation Tax to profits earned after 1 April 2013 from patented inventions and certain other innovations. The relief will be phased in from 1 April 2013 and the lower rate of Corporation Tax to be applied will be 10%. This tax relief is applicable to a company based on a number of criteria the company, the patents and the application of the patents.
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There are other tax incentives as well, including tax breaks for start-up companies such as the Seed Enterprise Investment Scheme (SEIS -IP and intangibles must be identified during the financing process:
• Tools to identify and describe the actual assets need to be embedded within the lending process;
• This helps boosting IP awareness amongst the business community as a whole.
-IP markets and IP financing could be facilitated through infrastructure improvements:
• Emergence of more transparent and accessible market places where they can be traded;
• This requires the cooperation of official registries and the establishment of administrative protocols.
On-going management of IP and intangibles should also be supported.
The toolkit proposed by the report 'Banking on IP, The role of intellectual property and intangible assets in facilitating business finance' needs to include measures to inform and encourage SMEs to adopt appropriate management practices. We take the primary market to be made up of three segments:
a. Development and protection of;
b. Trading in and financing of; c. Exploitation through products and services of intangible assets.
We take the secondary market to be:
d. Services providing information about and analysis of activities in the primary market.
This four-way segmentation is depicted below.
Lifecycle of intangible assets Examinations of the intangible asset and intellectual property markets tend to under-emphasise the segment represented here by C Exploitation, because in many cases there is no explicit trading in or financing of intangible assets themselves and it is the realm of general industrial policy and business practice.
Blueprint
Structure of intangible assets market
We take the primary market to be made up of three segments:
A. Development and protection of B. Trading in and financing of C. Exploitation through products and services of …intangible assets.
Services providing information about and analysis of activities in the primary market.
This four-way segmentation is depicted below. 
The innovation lifecycle
Focusing on the intangible assets, and intellectual property in particular, there is a lifecycle that flows from development and protection, through transactions relating to the assets to their ultimate exploitation within products and services.
This is not as linear as it appears, although if the intangible assets are ultimately to be monetised the 'general flow' needs to be in this direction.
For example, a creation or invention will go through stages of maturity from idea, through proof of concept and prototype, to initial production version, and more mature products and services. Each stage may require the development of, or acquisition of, rights to additional intangible assets. A single intangible asset may be involved in multiple transactions. In most cases, multiple intangible assets will be involved. In many cases, multiple parties with different kinds of interests may be involved.
Each stage may also require financing, whether this is directly used to create new or secure the rights to existing intangible assets, or instead to develop and bring to market products and services in which they are embedded. There is a lot of structure in the overlap between B Transactions and C Exploitation.
A Development & Protection includes statutory and voluntary registration or other protection of intangible assets that can be executed by different parties, such as public authorities, industry bodies, open data providers and commercial services.
In terms of financing, C Exploitation is the realm of the business plan. Although business plans may assert that intangible assets including intellectual property underpin revenues, provide strategic advantage and lower risk, there is a lack of consistent approaches to attributing value to those assets within an enterprise as a whole.
We include mergers and acquisitions here because often the only way to monetise or borrow against IP and other intangibles is to wrap them up into a corporate structure. While the licensing of intellectual property assets can sometimes be used solely to move profits between jurisdictions to reduce tax liabilities, there are legitimate and proper uses of it within corporate structures and between businesses within the same group.
Finally, C Exploitation is not the end of the road. As a result of the wheels hitting the road, of having paying customers for products and services in which previously developed intangible assets are embedded, other ideas, inventions or creative works may be developed, either extending those products and services or introducing new products and service to the same customers.
Actors in intangibles markets
There are a number of actors with different roles in the intangible asset market. Some of these are represented in Figure 5 which follows the same market structure as is described in 7.1 Structure of intangible assets market. 
Development and protection
Creatives, inventors and entrepreneurs are the principal actors in the development of intangible assets. They may be working within an organisation, or be developing ideas and innovations independently.
Other staff within organisations, whether support or leadership and management, although they are not directly involved in research and development or creative development, will be providing support to these processes.
It is common to secure the services of specialists in a number of disciplines (for example, particular software development or bioinformatics) to contribute to the development or evaluation of intangible assets. This may be done under contract, whereby all rights are bought out, or on some kind of shared risk and ownership basis where the specialist retains an interest in the intangible assets created. The specialist may also be contributing some pre-existing background intellectual property.
A range of professional advisors may be involved in the research and development stage, including lawyers, accountants and trademark or patent agents. Depending on the innovation process used, this may extend beyond matters of protection and licensing in of third party intellectual property. Part of the bundle of intangible assets created may be business or other financial models, legal agreements or frameworks and options for corporate structures and tax treatments that contribute to the overall value of the core inventions and creations. In-licensing and R&D purchase is a substantial activity in the UK. For instance, data from the Survey of Innovation and Patent Use of 2009-2012 33 has shown that estimated expenditures on inlicensing and R&D purchase amount to almost £7 billion.
A number of different bodies ranging from statutory patent and trademark registries through collection societies to industry-led registries fulfil the function of registration of intellectual property rights or other intangible assets. This forms part of an overall approach to protection, which will typically also rely on maintaining trade secrets through confidentiality. 33 IPO, "Innovation, patenting, and licensing in the UK: Evidence from the SIPU survey", 2013. http://www.ipo.gov.
uk/ipresearch-sipu.pdf
Transactions
We take transactions to encompass both trading in intangible assets (sale, licensing, exchange etc.) and financing and other resourcing. As set out in more detail in section 3.2, financing includes the financing of the development of such assets or leveraging the assets, to raise money for other purposes.
Resourcing applies to situations where expertise is contributed without payment. This is just a special case of trading where an interest in existing or future intangible assets (or corporate structures set up to economically benefit from them) is exchanged for services.
Many or all of the actors (1-9) involved in development and protection will be involved in such transactions.
Where financing is concerned, many solutions for innovative businesses end up being hybrid, combining equity and debt finance, from traditional providers such as venture capitalists, business angels and banks as well as alternative providers such as pension-led funders and crowd funding, with grant aid and tax incentives.
Remembering that the technology and creative industries sectors fall firmly within those likely to be rich in intellectual property and other intangible assets, the range of sources of grant aid is wider than in some sectors. Providers include the UK's Technology Strategy Board, a number of different technology, media and culture initiatives from the European Commission, lottery funds and grant-in-aid disbursed by bodies such as the Arts Council of England and Creative England as well as more general growth and economic development support funds.
Whilst it is possible for actors with interests in intangible assets to find other parties with whom to trade those interests and to execute such transactions on a peer-to-peer and ad hoc basis, the effort required and associated transaction costs may often outweigh or significantly detract from the benefit of the transaction. This is where trading platforms or IP brokers who aggregate supply and demand for intellectual property can play a role. A report by the World Intellectual Property Organization from 2000 found that about 500 patent brokers are active in the United States alone. 34 Considering this fact, we have opted to include only a few illustrative brokers and trade platforms in Figure 6 Trading involves an exchange of value, but also comes with risk. The ability to mitigate those risks itself has economic value. Hence, as trading volumes and market values increase, the potential rises for derivative products such as insurance. Insurers lower risk to other parties through their expertise in evaluating it, and the requirements they may put on parties before they are prepared to underwrite something. They may in some cases have certain rights to step in.
Most sub-sectors of the intangible asset market do not have a mature insurance market associated with them. Many intellectual property insurance products focus on underwriting the legal costs of defending and pursuing claims in cases of infringement. Few providers underwrite the actual value of an asset. This kind of risk transfer is often required to enable a lender to treat intangible assets as collateral. 36 One such provider across multiple intellectual property and intangible asset sectors is M•CAM.
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Intellectual Capital Merchant banks, such as Ocean Tomo, can assist in turning bundles of intangible assets into collateral through securitisation.
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Exploitation
We take C Exploitation to be the realm of generation of cashflows through the sale of products and services in which intangible assets are embedded.
Licensing intangible assets, including intellectual property to other organisations, or pooling such assets in joint ventures, we take to be within B Transactions, along with other activities where the focus of the transactions is on trading interests in such assets.
Included in C Exploitation are services, such as entertainment, that, as part of what they do, license intellectual property to consumers. This is because the licensing is a necessary part of the service, but the proposition will comprise a range of services including delivery of product such as digital content, functionality such as personalisation and account management, support (both digital and human mediated); and communications such as channel or platform branding and information.
Put another way, the value proposition the consumer buys is, in their mind, not a licence but a service. The example given is an entertainment service through which the consumer gets to enjoy creative content on a device of their choice easily paid for, and obtained with a degree of certainty about the quality and appropriateness to them of that content.
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As an example, in the film sector, completion bonds make it possible for the future revenues from distribution contracts for a film to be used as collateral for debt financiers such as banks but also lower risk for industry players financing against rights to exploit a film in the future. The provider of the bond acts as a broker for insurers, providing the specialist insight required to evaluate and manage risk in that sector. Unlike with some other intangible asset classes, the completion bond provider does have considerable rights to step in order to ensure that the end product does fulfil its contractual requirements and thus release the advance payments of licence fees due from distributors due under the distribution contracts with them. In the insurance sector as a whole, film is a niche and there are relatively few players providing these services, with Film Finances having 60% of both the US and international markets. http://www.screendaily.com/features/bonds-put-safety-first/5063306.article 37 http://www.m-cam.com Intangible assets, including intellectual property, can play differing roles within a product or service. They can, amongst other things:
be used to hold up or stop competitors from developing or marketing a particular innovation at a given moment in time, thereby creating scarcity; -be at the core of the offering, the innovation or bundle of innovations without which that offering wouldn't exist such as a new kind of motor for a vacuum cleaner; -be delivered via the offering, such as creative works like film, music, TV, games in the entertainment service example above; -encompass the offering as a whole such as a mobile application or creative work such as an eBook; -enable the offering to be delivered, such as legal agreements, process models or agreements for outsourced customer services; -enhance value to the owner of the offering, such as data and derived analytics of use of a service; and -facilitate the marketing and sales of the offering, such as customer and prospect databases, branding, quality marks, communications, etc.
It must be noted that these properties don't always apply to each intangible asset type. For instance, although in theory copyright can be used to restrict use, there is a move in many copyright industries to encourage use, reuse and recover value (in increasingly automated ways) from publication, use or enjoyment of such works wherever this may be. This requires copyright works and/or associated information describing them to have rights embedded in them or at least unambiguously referenced in such a way that this cannot be discarded.
Most products and services contain a variety of intangible assets in a range of roles. In the innovation lifecycle that we describe in section 6.2, as an idea progresses through to a readyto-market product, new intangible assets are created in layers around the original idea.
These assets will range across all the categories presented in Figure 1 : Intangible asset categories, often including copyright and design rights in sensorial aspects of the offering; copyright and trademarks in branding and communications around the offering; copyright, database rights and potentially patents in software and underlying processes, and database rights and compliant privacy permissioning over personal and behavioural data.
However, it is at this stage that individual, corporate and 'network' capabilities come to the fore in importance, being required to actually create, deliver, sell, support etc. the offering. A trading organisation will typically sit within a networked ecosystem of suppliers, sales channels, other partners and end customers. Those relationships may be governed by formal legal agreements but regardless, they will deliver value on the basis of the quality of informal working relationship between the parties and individuals concerned.
The structure of the 'channel' that sits between an organisation and ultimate customers and beneficiaries, whether marketing and selling, or delivering the service, varies widely between and often within vertical sectors. Within the media world alone, such intermediaries include distributors, publishers, TV platforms, broadcasters, games consoles, sales agents (licensing brokers), aggregators and online and high street retailers.
The formal relationships may confer rights on a trading organisation to use content, or use a brand, or to have access to a platform. However, this will rarely sit purely on its own, and there will tend to be an element of relationship extending capability.
Organisational strategy, product strategy and marketing, sales and customer service strategies will often be driven by business intelligence. This market research can be organically created or bought in.
Some will be more generically about the performance of businesses as a whole, or particular categories of offering, or the characteristics of particular markets. This may inform the value put upon or decisions about the future development, licensing in or acquisition of intangible assets, including intellectual property. This may also inform valuations and the attribution of value put upon intangible assets which are components of an overall offering.
Some will be specially related to the absolute and comparative financial performance of certain classes of intangible assets which are identifiable and separable, such as the performance of films at different stages of their release.
Illustrative scenarios
Imaging software company developing product
A software company is developing a new tool for manipulating images. The underlying invention can be applied to many different types of dataset. The resulting software application could be launched in multiple vertical markets. Different vertical markets require different value propositions, different features, different pricing models and different channels to market. Different verticals may attract different licensees of the technology, or acquirers of, or investors in the company.
Creatives, inventors and entrepreneurs together with support staff and management and professional advisors need to direct and focus both the research and development and market making efforts, given limited resources. This needs to be based on research of the potential value of their invention and its different exploitation routes, via their own applications, or its licensing to third parties for inclusion in their own products and services.
Negotiations with potential licensees, strategic partners and investors need to be informed by reliable and understandable data relating to the kind of innovation and the domains of application. Decisions over which aspects of the overall offering to protect with trademark and patent registrations, and to what depth and in what jurisdictions, need to be made in the light of the potential value to them, and to potential future licensees, investors and acquirers.
Media distribution company raising finance to launch
A digital media distribution company has developed the blueprint for the model of a new way of distributing entertainment over the Internet. Although none of the technical developments are novel enough to be patentable, the combination of technologies for this particular application is novel and through the use of consumer technologies and open systems approaches, are deployable at much lower costs than existing proprietary systems.
The model has been developed through sweat equity, the financing of an affiliate company and two sources of grant aid, one direct from an agency of the European Commission and one channelled through a UK public body, and even some limited bank finance, which was secured on the strength of the management team, R&D assets on the balance sheet and matched public funding.
To launch, further finance is required, with equity interested in early stage being the only practical option. The business model and investor briefing describes the overall business model, but also identifies the key elements of intellectual property and other intangible assets involved in the business. Negotiations with financiers over valuation rely heavily on listing all the intangible assets involved and documenting how they were created, what they cost to create, how they are protected, how the company can continue to derive economic benefit from them, and what their replacement cost would be if starting again from scratch. Appendix B depicts some of the barriers in the intangible asset market and attempts to assert potential causal relationships between them. A more thorough 'root cause analysis' would provide a way of prioritising which barriers to address first, from which could be derived a roadmap of actions to put in place the required information ecosystem.
Business requirements of various actors
Building efficiency
Intangible assets need to be transferred in various ways from one entity or natural person to another. This requires both the intangible assets and the parties to the transaction to be unambiguously identified.
The market can only operate efficiently if it is possible to match two transactions involving an asset and know that the asset is the same in both cases (this is the reductive case, more than 2 transactions and more than 2 assets follows from this one case).
Enabling consistent valuation
Trading in intangible assets requires the valuation of the assets to be acceptable to both parties. The actual value realised in the trade needs to be recorded. Bundles of assets may be worth more (or less) than the sum of their parts.
Factors affecting valuation of intangible assets include: -Future cashflows (revenues c.f. investments) from business trading in products or services using the assets; -Market transfer value, benchmarked from trading intangible assets or derivatives of them; -Strategic value, even though an asset may not be used for business trading, but rather for blocking and/or risk mitigation; -Contexts of creation/development and potential use: for example, the surrounding capabilities (or lack of them) in developing and licensing or acquiring organisations; -Goodwill; -Guard against patent trolls; and, -Associated risks including validity.
Confidence in valuations is required. Common valuation methods and consistent and defensible ratings of the above factors will contribute to such confidence. This requires reliable, structured data of sufficient quantity and quality to be derived from transactions. This requires a certain volume of trading and also perceived transparency and clarity about the transactions concerned.
In order to assess whether an intangible asset has material or significant value (and does not have significant negative value i.e. liability), the many risk factors need to be described and evaluated in a consistent way. Risks include those that relate to other potential conflicting intellectual property registrations or other innovations, whether registered or not, that may render an innovation obsolete.
To enable value comparisons across sectors and valuation by reference to similar innovations in other application areas, one needs clear and unambiguous descriptions of intangible assets that span different sectors. One could, for instance, standardize the definition on patent families.
However, one has to recognise that by their very nature intellectual property assets are novel. Whilst comparisons can be made, evaluating the quality or worth of genuinely new ideas using only a programmatically applied analysis of existing ones would be an error in believing the map made to date did indeed represent the full richness of the territory of both innovations and their realms of application.
Building capability
Individuals working in the intangibles market with multiple different backgrounds need to communicate more and better. They need to use common language to describe the whole ecosystem and parts within it.
Financial actors, e.g. high street banks, venture capitalists and angel investors, should know the intangible asset market, and how it works. If employees at financial service institutions know how to evaluate intangibles, then businesses that rely on intangible assets can convince them how much their intangible assets are worth.
Intangible asset rightsholders need to be able to easily manage the business and legal as well as technical and creative aspects of building, retaining and protecting a portfolio of assets.
Building confidence and volumes
The intangible assets market needs to be liquid. It is argued that this can be achieved through greater productisation (standard licence structures and pricing), insurance and other derivative products and greater understanding of this asset class through education.
For example, in the case of high value, one-off transactions, trust can be established between parties through due diligence, professional advisors on both sides and bespoke legal agreements. Increasing volumes of trading and making lower value transactions economically viable require the whole process to be streamlined and systematised. In the trading of financial instruments this is achieved through regulation so previously ad hoc elements of a transaction are codified in standard ways, non-compliance with which is backed by sanctions and liabilities.
In order to have confidence that transactions are valid, what is being offered is as described and unencumbered, the descriptions of intangible assets and the interests that various organisations have in them, and any potential impairments must be kept up to date and be easily associated with an asset. Such changes and transactions relating to an asset should be easily traceable.
The adoption of common professional standards by public and private sector practitioners valuing intangible assets will contribute to greater confidence between the parties that the price of an asset is 'fair'. Other asset classes apply a mixture of voluntary professional codes and statutory backing to the application of certain parts of these codes in specific situations.
More valuation practitioners, trained to the level of these professional standards, could arguably make such advice more readily available and affordable to transacting parties, through greater supply and competition. Finally, a new generation of information and analytics services could democratise access to and make interpretable market data to less specialised professionals outside the inner circle of intangible asset valuation experts. Statutory intellectual property rights registers and corporate information reporting lie in the initial data layer. The quality assurance of the information when created is variable. However accurate it may be at creation, with no obligation to maintain its accuracy between events that require reporting, it at best represents a snapshot of state at a particular time.
Tracking changes is driven by an array of information that is thrown off from transactions and other events. Figure 8 shows a way of modelling the value chain for information and analytics services associated with the intangible asset market. As with many other information value chains, there is a flow from low-value data, through information with various levels of assurance to high-order 'knowledge' of the domain.
Statutory intellectual property rights registers and corporate information reporting lie in the initial data layer. The quality assurance of the information when created is variable. However accurate it may be at creation, with no obligation to maintain its accuracy between events that require reporting, it at best represents a snapshot of state at a particular time.
Tracking changes is driven by an array of information that is thrown off from transactions and other events.
Higher order analytics is not just a question of greater processing power to capture patterns, but also an understanding of how to turn information into decision support which is meaningful enough to its users that it can be used to inform business and regulatory decisions. Decision support needs to provide enough context so that users can understand more of the 'why' of 'what' has happened or will happen 41 . Some solution providers such as Aistemos are piloting new solutions for the patents market and sharing some of their findings 42 from this. See recommendations in Section 8.4 regarding Business Intelligence.
7.8
High-level information model
Every provider of information and analytics services or trading platform will have their own proprietary information models. In order to create interoperability between multiple actors and systems, there needs to be a kind of 'meta' information model that sits above all of these and which provides abstractions which enable each separate implementation to be mapped to the canonical 'meta' model.
Getting the fundamental objects within the model, and the relationships between them right, is a prerequisite to more sophisticated automation, representation of real world knowledge and transactions within systems and interoperability. Paper prototyping systems, by running real world scenarios through and describing, updating and transferring information by hand, are the best way to achieve testing whether they are 'right'. Identifying intangible assets and the actors who have an interest in them is a basic first step. Being able to, in addition, describe an interest that exists completes what is required for a 'registration', 'charge' etc. Inter-asset relationships provide the means to represent bundles of rights, derived works, prior art for a patent etc. Inter-party relationships enable the complexities of corporate structures, for example, to be represented. This is illustrated in Figure 9 . 41 For recommendations about the development of 'business intelligence' solutions see Section 7.4. The state of an asset in terms of its registrations, encumbrances etc. can be represented by multiple relationships between it and a number of parties. The descriptions of interest can include qualifiers that represent certainty over the accuracy of the interest, or that an interest may only be potential, for example, as a result of litigation in progress. The basic schema for this is shown in Figure 10 .
Changes to the state of an asset need to reflect changes to interests or the interested parties, as shown in Figure 11 . Whilst there are many more objects and relationships between them to model, these are the primitives on which any market-wide data sharing will need to be built.
Recommendations
8.1
Focus on specific verticals and asset classes
We note in Section 3.1, that this study and report consider a wide range of intangible assets that include Intellectual Property rather than sector-specific 'point' solutions.
However, whole market or cross-market solutions are difficult to achieve and will grow out of proven working models operating with particular classes of asset in particular sectors.
Work after this study will need to focus on actions that realise solutions in specific areas. This applies to the remainder of the recommendations included here.
Initiatives that can be built on include: 
8.2
Supporting the development of an interoperability framework for intangibles
The range of UK government and public bodies addressing innovation policy, including the Intellectual Property Office, Department for Business Innovation and Skills, Technology Strategy Board, Office of Science and Technology, should encourage and support the development and adoption of standards in this area.
The purpose of these standards should be to enable interoperability between different actors, services and systems -across different segments of the intangibles market, different parts of the value chain and between the public, third and private sectors. They should be managed within an overall Interoperability Framework for intangibles to ensure that they 'hang together' and achieve their purpose. Figure 7 .1 Structure of intangible assets market. The codification of keys aspects of business plans is the subject of much accounting and corporate finance and strategy practice. Further work would be required to identify which elements within this must address the needs of intangible asset market development.
Many of these standards are not specifically information standards, but are more generic 'professional' standards. Consultees strongly felt that information standards alone were necessary but not sufficient -very much in line with our assertion that the 'system' being changed is a socio-technical system of people, organisations and information systems. Therefore professional standards -including the quality standards around the creation of information and its interpretation -are also necessary to achieve the end goals of: -Effective communication -a piece of knowledge held by one person or collection of people or organisation can be communicated to others and its essential meaning be correctly understood by its recipient(s); -Well-founded representation of real world state by data systems -in other words, if data held within one or more systems asserts that something be true in the real world (for example entity X has right Y in asset Z) then this is true -or at least risks that it may not be true are recorded and apparent.
Crowd-funding platforms present an interesting case in how to standardise the information and processes around business planning and early stage venture finance. Examining this and consulting with them should form part of the next phase of work.
Figure 13: A potential standardisation roadmap for intangible asset markets
One specific immediate recommendation is that LEIs and/or other legal entity identifiers that may be locally unique rather than globally unique should be associated with all interactions with public administrations involving intellectual property. 
8.3
Agile development of data sharing and aggregation Whilst standardization is important, the creation and adoption of standards -especially those requiring international consensus and suitability -is slow.
We recommend that collaborations between public, private and non-profit sector organisations and open innovation and agile approaches be encouraged and supported to:
link together data from heterogeneous sources, both private and public sector, both open and proprietary; -develop and trial products and services around these datasets, getting feedback from real users in key roles; and -take approaches from the copyright industries in high volume, low value transactions and apply them to trading in other intangible asset types.
Because having certainty over which entities or natural persons have title in or rights over assets is a pre-requisite for all other transactions, this should be the focus of initial efforts. With trademarks and patents, the formal registers are the place to start this, following on with licensing and litigation actions which affect title. Incentives and regulations that improve the quality of this information by requiring registration of changes to title, as with recent development with US patents 49 and recent recommendations from the European Commission Expert Group on Patent Aggregation should be considered.
8.4
Business intelligence services for intangibles market actors
By 'business intelligence' we mean presentations of information which support making decisions so that actions undertaken as a result achieve a desired goal.
Requirements on any particular business intelligence solution include its users (and their worldview), the class of potential goals and the kind of decisions they will be required to make. Attributes of any particular business intelligence solution include the information included, how it is interlinked and structured, how this information is presented and how users can interact with this information.
We recommend that initiatives that design and test business intelligence solutions relating to the intangibles market be supported and encouraged. The users would be the key actors identified in this report. It is necessary to focus on making solutions usable by people who are not IP experts, although they may be finance, business, innovation or regulatory professionals.
The decisions would be around the following key business processes relating to intangible assets:
putting up for sale -which assets, pricing, scope of rights granted; -procuring rights -identifying potential suppliers, potential assets/rights; -the transaction of selling/buying -including negotiation; -abating risk and collateralisation (see Section 7.5); -lending and funding.
Information services to support risk abatement and collateralisation
Others have concluded and some providers/sectors demonstrate that products that lower risks associated with intangible assets enable these assets to be treated as collateral.
We recommend that discussions with and between existing and potential future providers of such risk abatement products together with traditional and alternative lenders be facilitated to build some consensus around: -The shape of these products so that asset owners and lenders understand the categories of offering available for each asset class and options within those; -The business intelligence solutions that these products require in order to be underwritten and credible; -How they can share information between them in order to enable the market and support the creation of such business intelligence solutions and yet still have competition driving innovation.
